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V. BimomocTi npo guceprariio
MoBga guceprarii:
Koau TemaTHYHHUX PYOPHK: 55.30

Tema gucepranii:
1. ABTrOoMaTH3allis MPOLECiB IJIaHYBaHHS Ta CTabinisalii pyxy aHTpOIIOMOP(pHOr0 KpOKyI0UOro anapary (AKA)

2. Automation and controlling the process of motion planning and stabilization of bipedal robot (AKA)

Pedepar:

1. Incepraliiio pUCBsYEHO MifBUIIEHHIO e(EeKTUBHOCTI MTpoliecy NIaHyBaHHS Pyxy Ta 30i/bLIeHHS 3aracy
cTifikocTi AKA msixoM ypaxyBaHHS e(EKTY 3alli3HIOBaHHS HA OTPUMAaHHS Ta 00POOKY JaHUX PO HOro
NIO3UIIOHYBAHHS Ha JJOBi/bHIN MOoBepxHi. PO3p06s1eHO CTPYKTYpHO-(QYHKIIOHAIBHY CXEMY aBTOMATHU3aLii IpoLeciB
IIJIaHYBaHHS Ta ONTUMAaJbHOI cTabinizawii 3agaHoro pyxy AKA 3 nosiiHoMiaIbHUM 3IJ1a[I)KYBaHHSIM OIIOPHO]
TpaeKkTopii Ta ontumanbHUM LQR cTabini3yrounm peryasTopoM, 1o 3abesnedye IJIaBHICTb i CTIKICTb pyxy AKA

y3[I0BX ONIOPHOi TpaekTopii. PO3po6s1€HO METOAMKY CUHTE3Y OTIOPHUX TPAEKTOPil Ha OCHOBI 6araTrodasHoi



CTPYKTYpPH ITOKPOKOBOI0 nepemMimeHHs AKA 3 ypaxyBaHHSIM JIOKOMOTOPHUX CUHEPTil B3aemogii cror AKA 3
IOBLNILHOIO OIIOPHOIO ITOBEPXHEIO, 1110 O3BOJISIE YHUKHYTA HEOJHO3HAYHOCT] Iifl Yac po3B’si3aHHS 06epHEeHOi 3aa4i
KiHemaTuKu. Po3pobsieHo anroputm crabinisanii pyxy AKA B ymoBax HEBU3HAUEHOCTI pesibedy MiCLIEBOCTI Ha
ocHOBi MPC-ninxony, o ga€e MOKJIMBICTb YCYHYTH HETaTUBHI HAC/IiIKU e(EeKTy 3alli3HIOBAaHHS B IIOYATKOBIl cTafii
npouecy pyxy AKA ripu BUKOPUCTaHHI TPAAULIMHUX MiAXOLiB. Pe3ysIbTaT TEOPETUYHUX Ta [IPAKTUYHUX
IOCJIiIKEHb BUKOPUCTOBYIOThCS B TPAaKTU4HIN HistnbHOCTI TOB «CBIT CANTIB», BIIPOBAJ)KE€Hi B HABYAJIbHU
npouec HanioHaspHOTO aBiallilHOrO YHiBEPCUTETY Jj1s1 BAKOPMCTaHHS B HAYKOBO-A0CJiIHIIl pOoOOTi CTyIEHTIB
HAyKOBUX I'pyl [HCTUTYTY HOBITHIX TEXHOJIOTI! Ta JIilepCTBa, a TAKOX BIIPOBAIPKEHI y HaBYaIbHUI polec Kadenpu

TexHiyHoi KibepHeTuku HTVY «KniBcbkuil osiTexHiYHUN iHCTUTYT iMeHi [. CikopcbKoro».

2. The dissertation is devoted to increase of efficiency of process of planning of trajectory and increase the stability
of AKA by considering the delay effect on receiving and processing of data on its positioning on any surface. The
structural-functional scheme of automation of processes of planning and optimal stabilization of the walking of
AKA with polynomial smoothing of a basic trajectory and optimal LQR controller, the stabilizing controller which
provide a smoothness and stability of motion of AKA along a basic trajectory was developed. The technique of
synthesis of support trajectories on the basis of multiphase structure of stepwise movement of AKA considering
locomotor synergies of interaction of feet of AKA with an arbitrary basic surface is developed, which avoids
ambiguity when solving the inverse kinematics problem. The algorithm of stabilization of AKA movement in the
conditions of uneven terrain based on MPC-approach is developed, which makes it possible to eliminate the
negative consequences of the effect of delay in the initial stage of the AKA movement when using traditional
approach. The results of theoretical and practical research are used in the practical activities of LLC "Mirsaitov",
introduced into the educational process of the National Aviation University for use in research work of students of
scientific groups of the Institute of New Technologies and Leadership, and implemented in educational process of
the Department of Technical Cybernetics of National Technical University of Ukraine "Igor Sikorsky Kyiv
Polytechnic Institute" (NTUU KPI).
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